Abstract
Introduction
Current and future demographic trends generate a new pressure on Sri Lanka. This is because regardless of the fact that Sri Lanka's absolute population increases over time, the population growth rate is gradually declining. It has been predicted that particularly the portion of the elderly whose age is 60 years or above will change drastically in the future. For instance, according to De Silva (2007) , in 1981 there were one million elderly people in Sri Lanka, who accounted for 6.6 percent of the country's entire population, but this number will increase up to 6.3 million in 2050 accounting for 27.4 percent of the country's total population.
Population projections are essentially concerned with assessing the plausible demographic situations of a country through an understanding of future changes in population size, composition, and distribution. Accordingly, it is important to analyse the pyramid, which demonstrates composition of population in terms of age and gender to explore major changes in the Sri Lankan population in the coming decades. Figure 1 shows the Sri Lankan population pyramid constructed for 1990, 2010, 2030 and 2050 by using the World Population Prospects published by the United Nations in 2010.
As demonstrated in Figure 1 , the number of elderly people as a percentage of the total population has been projected to be 8. 4, 12.3, 20.5, and 27.5 percent in 1990, 2010, 2030, and 2050, respectively . Particularly, the portion of elderly females would be relatively higher than that of elderly males. These changes are primarily caused by the decline in fertility rate and the increase in life expectancy of people in Sri Lanka. Also, the life expectancy of Sri Lankan females is relatively higher than that of Sri Lankan males. As is clear from Figure 1 , by 2050, Sri Lanka will become an aged-economy and resultantly, the pyramid shape of its population structure will disappear. In other words, by 2050, Sri Lanka will have a barrelshaped population structure resulting in numerous socio-economic implications for country's policy-makers.
First, within this context, elderly care needs to be taken into account. Traditionally, family support systems take the responsibility of caring for the elderly in Sri Lanka. However, there is a decline in traditional family support systems for the elderly due to increased levels of rural-urban migration, fewer children to support the elderly, increased female labour force participation, and changes in attitudes and perceptions with regard to elderly care (Vodopivec & Arunatilake, 2008) . This problem has worsened resulting from the limited coverage offered by formal social security systems available for the elderly in Sri Lanka (World Bank, 2007) .
Second, in Sri Lanka, old-age dependency ratio increases rapidly to reach 63.4 persons for 100 working-age persons by 2101 from 14.3 in 2001 (De Silva, 2007 . Also, due to population aging, people are increasingly withdrawing from the labour force resulting in a shrinking labour force. These trends may impose adverse pressure on economic growth. Thus, policy-makers are required to formulate policies aiming at enhancing elderly welfare, while mitigating negative impacts of population aging on economic growth. Accordingly, this paper basically discusses the employment status of the Sri Lankan elderly with special focus on the patterns and determinants of their status of employment. The findings will enable policymakers to formulate labour market policies that facilitate elderly employment and enhance their welfare. According to the World Bank (2008) , effective absorption of the elderly back into the labour force has the possibility of mitigating the adverse impacts of population aging on a country's economic development. Though employment of the Sri Lankan elderly has been the subject of discussion in several other research studies, this study varies from those as it uses three island-wide surveys to analyse both the patterns and the determinants of the employment status of the Sri Lankan elderly, which in turn can be recognized as the strength of this study.
The remainder of the paper is organized as follows: Section 2 presents a review of literature. Then, we will discuss methodology, data and variables in section 3 and 4, respectively. The empirical results and analysis will be presented in section 5, and the final section will conclude the paper by discussing policy implications.
Review of Literature
The employment status of the elderly has been the theme of a considerable number of studies, where these studies have examined various aspects of the employment status of the elderly applying different analytical frameworks for different countries. One of the aspects is the relationship between health condition of the elderly and their employment status. For instance, referring to Taiwan, Mete and Schultz (2002) point out that poor health conditions reduce labour force participation of both elderly men and women alike. Their study applied instrumental variable regressions for Taiwanese data collected from 1989 to 1996 although these data had limited coverage of wages, income, and assets of the elderly. A study by Gameren (2008) on the Mexican elderly resulted in similar findings: better health leads to a higher labour force participation rate of the Mexican elderly aged 50 and over. This study employed stage-wise structural regression estimations for data collected from Mexican Health and Aging Study. However, taking endogeneity of elderly health into account, this study found no clear evidence to prove that employment affects the health of the elderly. Further, Kalwij & Vermeulen (2005) have extended the same theme for 11 European countries. Their results indicated that healthy elderly men's labour force participation rate is higher than unhealthy elderly men's approximately by 10 percentage points in Austria, Germany, and Spain. However, in the Netherlands and Sweden, the same figure is applicable for the female elderly as well.
According to Benitez-Silva (2000) , re-employment decision of older Americans depends on certain factors, including physical and mental health, eligibility for disability payments, health and age of the partner, and the preference for joint leisure after retirement. Moreover, the study found that in spite of periodicity, receiving disability payments reduces the probability of being employed after their retirement. Further, in a study on labour force dynamics of elderly married couples in the USA, Blau (1998) found that re-employment probabilities of American elderly depend on employment status of their spouses. Particularly, the study provided strong evidence for a relatively higher likelihood of sharing leisure by elderly couples. Thus, joint retirement is preferred by American elderly couples, and therefore, retirement decision of one spouse depends on the employment status of the other. Also, Deschryvere (2005) in his multinomial logit analysis of the elderly living in Europe argues that husbands' retirement decision is influenced by their wives, exhibiting asymmetric complementarities of leisure. More precisely, his study witnessed that a husband's enjoyment of non-employment might depend more on his wife being non-employed than vice versa.
Blau & Goodstein (2007) continued with the discourse on elderly employment status by incorporating many socio-demographic and economic variables. Accordingly, they concluded that labour force participation rate of the American elderly depends on changes in social security policies, lifetime earnings, pension coverage, health insurance, and the educational composition of the labour force. This is an exemplary study on labour force participation of the elderly, where it combines micro data from the current population survey with aggregate data from the social security administration. With regard to the same context, Vere (2011) provided econometrics evidence to prove that social security benefits reduce the likelihood of labour force participation after retirement. A study of similar nature has been conducted by Woodland (2007) by using probability choice models for Australia. It found that economic variables, such as eligibility for pensions and wage rate, significantly affect labour force participation decision of the Australian elderly. Also, as argued by Kaushal (2014) , public pension has imposed a negative impact on the likelihood of labour force participation by Indian male elderly with primary or lower level of education. However, the study has no evidence to show such an impact for similar Indian female elderly.
Using a panel data set on the Japanese elderly for the estimation procedure of multinomial logit models, Raymo et al. (2004) revealed that the socio-economic status and family structure of the elderly significantly affect their transition from one labour force status to another. However, the nature and strength of this relationship depend on both gender and nature of employment of the elderly. For instance, their estimations indicate that occupation in agriculture, presence of a spouse, and living with a married child increase the probability of being self-employed. Interestingly, these variables do not play a significant role in determining the likelihood of being wage-employed. Also, depending on the Indian employment and unemployment surveys, Amireddy (2014) concluded that Indian elderly belonging to relatively poorer socio-economic status are more likely to participate in the labour force.
Moreover, referring to Vietnam household living standard survey, Long & Pfau (2009) argue that the older elderly, the elderly living in urban areas, the elderly receiving social security benefits, and the elderly living in households with more working-age people are less likely to work irrespective of their gender. Also, their logit estimations indicate that the level of education and receipt of remittances are not significant determinants of the elderly employment status in Vietnam. By employing bivariate analysis for 2007 survey of older persons in Thailand, Adhikari et al. (2011) have concluded that female elderly, widowed and divorced elderly, and elderly living with their children are less likely to be involved in the labour force than their counterparts. However, elderly living in urban areas, elderly with lower level of formal education, and elderly in debt show relatively a larger likelihood of labour force participation. Moreover, some studies have investigated the impact of supplyside factors on the likelihood of elderly labour force participation. For instance, as revealed by Nilsson et al. (2011) , the likelihood of labour force participation of Swedish elderly depends on certain supply-side factors including, working environment, working time, and management attitudes towards older workers.
As reviewed thus far, it is clear that the studies of the employment status of the elderly in Sri Lanka are negligible. However, referring to Sri Lanka, Vodopivec & Arunatilake (2008) argue that previous employment plays a significant role in determining current labour force status of the elderly. They applied multinomial logit models for Sri Lanka Aging Survey conducted in 2006, whereas the strength of their study was that it used a comprehensive set of explanatory variables in the models including labour market factors, family-related factors, and demographic and personal factors. Also, they found that the majority of the Sri Lankan elderly are employed in the informal sector and are poorly paid, and those self-employed elderly have to work until very old age due to poverty. However, this study of Vodopivec & Arunatilake (2008) was based on a single survey, thus ignoring how labour force status of the Sri Lankan elderly changes over time. 
Methods
In this study, we employ multinomial logit model to analyse the determinants of the elderly employment status in Sri Lanka from 2002 to 2010. This study defines the elderly as those who are aged 60 years and above. For the purpose of analysing the dynamics and determinants of elderly employment status, we consider three types of the elderly employment status, namely (a) employed, (b) non-employed, and (c) inactive (see Appendix 1). The elderly whose current employment status is "inactive" is considered as the reference category. Accordingly, the standard multinomial logit specifications in relation to this study are elaborated below.
The probability of selecting each employment status is computed as follows:
In the above formulation, ß 1 and ß 2 are the coefficient vector of the first and second outcome, respectively. The vector X includes explanatory variables considered. The vector X includes age, gender, marital status, level of education, social security and remittance receipts, ethnicity, living sector and areas of residence, composition and indebtedness of living household, and health condition of the elderly. In order to interpret results, we compute Relative Risk Ratio (RRR), which is defined as the ratio of the probability of selecting one outcome category over the probability of selecting the reference category. When the RRR is greater than unity, the probability of choosing the relevant category is greater than the reference category. Conversely, a RRR, which is less than unity, shows that the probability of choosing the relevant category is lower than the reference category.
Data
In order to realize research objectives, we used Sri Lanka Household Income and Expenditure Surveys (HIES) conducted in 2002 , 2006 /2007 , and 2009 /2010 (namely, HIES 2002 , HIES 2006 /2007 , and HIES 2009 /2010 on which our analyses are based is 8,369 and 9,697, respectively. In order to make the sample data representative of the entire population in Sri Lanka, the sample data were inflated using the inflation factors provided by each survey. Thus, unless otherwise mentioned, the paper includes weighted estimations. The dependent and independent variables used in the multinomial logit analysis are identified in Appendix 1.
Analysis and Findings
The Elderly in Sri Lanka: An Overview Table 1 provides useful information on the Sri Lankan elderly in terms of a number of characteristics. Accordingly, apart from minor variations, the structure of the Sri Lankan elderly in terms of their age has not changed considerably over the period from 2002 to 2010. There has been a slight increase in the percentage of the younger elderly (aged 60-69), whereas the percentage of the older elderly (aged 70-79) has slightly declined. More specifically, the younger elderly accounted for 56.5 percent in 2002, while it accounted for 60.4 in 2010. Also, the older elderly was 32.4 percent of the total elderly in 2002, but it was only 28.2 percent in 2010.
In terms of gender, more than 50 percent of the elderly were females in Sri Lanka. This is because the life expectancy of the females is greater than that of males. Particularly, as stated by the Central Bank of Sri Lanka, in 2009 life expectancy at birth for males was 70.3 years and for females this rate was 77.9 years. Also, the majority of the Sri Lankan elderly were married and living in the rural sector of Sri Lanka. In terms of living-provinces, it should be noted that more than one-third of the elderly in Sri Lankan were living in the Western province whereas more than 60 percent of the elderly were living in Western, Central, and Northern provinces during the period concerned.
When considering educational qualifications of the elderly, the percentage of the elderly, who have been schooled only up to the primary level and who have not been schooled, has declined over the period concerned. In contrast, the percentage of the elderly, who have been schooled up to the secondary level, has been increasing gradually over time. For instance, in 2002, the percentage of the elderly, who have been schooled up to the secondary level was 38.1 percent, and it has increased up to 46.1 percent in 2010. This trend shows that the level of education of the Sri Lankan elderly has increased over time.
Further, we consider three types of social security payments that the Sri Lankan elderly are eligible for, namely pension, disability relief, and Samurdhi payments. Of the elderly, approximately, 30 percent of the elderly were receiving at least one of the aforesaid social security payments in 2002. However, this percentage has reduced up to 27 percent in 2010.
In other words, constantly over the period from 2002 to 2010, the majority of the elderly have been eligible for none of the social security payments considered. Further, it should be noted that more than 90 percent of the Sri Lankan elderly were not receiving remittances either from local sources or abroad for the period from 2002 to 2010. When it comes to the health condition, it can be said that more than 50 percent of the Sri Lankan elderly were in good health over the period from 2006 to 2010, which may have been the result of free health services provided by government hospitals throughout the country covering both rural and urban sectors alike. Finally, it is clear from our analysis that in Sri Lanka the majority of the elderly were living in indebted households headed by males over the period concerned. Table 2 provides detailed information on three types of elderly employment status, namely employed, non-employed, and inactive. The table shows the percentage of each type of employment status for each value of explanatory variables.
Patterns of Employment Status of the Sri Lankan Elderly
As can be observed in Table 2 In terms of gender, the employed percentage of the male elderly has been predominantly higher than that of the female elderly during the entire period from 2002 to 2009/2010. For instance, 44.7 percent of the male elderly were employed in 2002, but this percentage for the female elderly was 15.1 for the same period. Also, this trend has been constant over the rest of the survey periods concerned. Further, non-employed percentage for the female elderly has been considerably higher than that for the male elderly. Also, it should be highlighted that approximately 50 percent of the elderly have been inactive throughout the period irrespective of their gender. When it comes to marital status, the employed percentage of the married elderly has been larger than that of the non-married elderly. For instance, more than one-third of the married elderly were employed over the period. However, approximately, 20 percent of the non-married elderly were employed in 2002, but it has declined to 13.6 percent in 2010. It should also be noted that during the entire period concerned, that employed percentage of the Sri Lankan elderly has not changed significantly across different ethnic groups.
The employed percentage has been significantly higher for the rural elderly than their urban counterparts over the period. Also, in terms of provinces, Western province recorded the smallest employed percentage of the elderly, whereas approximately 20 percent of the elderly living in Western province have been employed over the period from 2002 to 2010. In contrast, as can be seen in Table 2 Interestingly, the employed percentage of the elderly living in a male-headed household is relatively greater than that of the elderly living in female-headed households. For instance, the employed percentage among the elderly living in male-headed households is higher approximately by 12 percentage points than that among the elderly living in female-headed households in 2010. Obviously, the employed percentage among the elderly with a good health condition is higher than that among the elderly with a poor health condition. However, it should be noted that of the elderly with a poor health condition, more than 18 percent have been employed during the entire period. Finally, from Table 2 , it is clear that the employed percentage of the elderly has not been varying depending on the indebtedness of the households they were living in.
Determinants of the Employment Status of the Sri Lankan Elderly
In order to explore the determinants of the elderly employment status, we employ multinomial logit model by comparing three employment statuses: employed, non-employed, and inactive. The group of the elderly, who are inactive, is our comparison group. The Relative Risk Ratio (RRR) obtained from multinomial logit analysis is recorded in Table 3(a) and Table 3 (b), so that we can compare reference group with other relevant groups. Also, the robust standard error of each estimate is provided in order to show the statistical significance of the estimations.
The estimated relative risk ratios for the age groups of 60-69 and 70-79 are higher than unity and statistically significant in both Table 3(a) and Table 3 (b) . This basically demonstrates that the younger elderly are more likely to search for employment opportunities, or to be employed rather than to be inactive. Also, gender of the elderly seems to play a significant role in determining their employment status. In Table 3 (a), the RRR for the variable gender is greater than unity for the three surveys considered. This simply demonstrates that when compared with the female elderly, the male elderly are more likely to be employed than to be inactive. However, as can be observed in Table 3 (b), when compared with the female elderly, the male elderly are more likely to be inactive than to be searching for employment opportunities or to be engaged in household activities. In other words, the probability of being employed is relatively lower for the female elderly, whereas the probability of searching for employment opportunities or performing household work is relatively lower for the male elderly in Sri Lanka.
Interestingly, marital status of the elderly has become a significant factor of determining their employment status over the period from 2002 to 2010. The RRR, which is higher than unity in Table 3 (a) and Table 3 (b) clearly shows that when compared with the elderly who come under the non-married category, the married elderly are more likely to be employed, to search for employment opportunities or to be engaged in household activities than to be inactive. The level of education of the elderly does not seem to be a significant factor of determining whether they are likely to be employed or to be inactive, especially in 2002. However, in 2010, when compared with the elderly with no schooling, the elderly with a degree or a higher educational qualification have become less likely to be employed than to be inactive. Interestingly, when deciding whether to search for an employment or to be inactive, the level of education has played a significant role over the period. When compared with the elderly with no schooling, the elderly who have been schooled up to primary or secondary level are more likely to search for employment opportunities than to be inactive. Further, generally, when compared with the elderly with no schooling, the elderly with a degree or a higher educational qualification are less likely to search employment opportunities than to be inactive.
Recently, the receipt of remittances and social security payments by the Sri Lankan elderly reduce the probability of the elderly to be employed. It should be noted that in 2002, the receipt of remittances and social security payments were not significant factors of determining the likelihood of being employed or inactive by the elderly. Furthermore, the receipt of social security payments reduces the probability of searching for employment opportunities or being engaged in household activities when compared with the probability of being inactive. Also, over the period, the receipt of remittances by the elderly has no role in determining whether to search for employment opportunities or to be inactive.
Over the period, the elderly living in the urban sector are less likely to be employed than their rural counterparts. The RRR for the variable "living sector" is larger than unity and statistically significant in Table 3 (a). However, as is clear from Table 3(b), currently, the decision on whether to search for employment opportunities or to be inactive is not determined by the urban-rural sector. By provinces, currently, when compared with the elderly living in Uva province, the elderly living in Western, Central, Wayamba, and North central provinces are less likely to be employed than to be inactive. Also, recently, when compared with the elderly living in Uva province, the elderly living in other provinces (except for the elderly living in North Central and Sabaragamuwa provinces in 2009/2010) are more likely to search for employment opportunities than to be inactive. In 2002, ethnicity of the elderly was a significant factor of determining their employment status, but recently, the significance of ethnicity in determining elderly employment status has decreased. For instance, currently, the ethnicity is not a vital determinant for the Sri Lankan elderly to choose between the status of tHe emPloyment StatuS of tHe elderly in Sri lanka being employed and inactive, or the status of searching for employment and being inactive.
Further, it can be observed that when compared with the elderly living in female-headed households, the elderly living in male-headed households are less likely to be employed or to search for employment opportunities than to be inactive. Also, poor health conditions of the elderly reduce their probability of being employed or searching for employment opportunities over the period. In other words, poor health conditions have led the elderly to be inactive. The results also show that as a percentage of the household size in which the elderly are living, any increase in the working age household members reduces the probability of the elderly being employed. Currently, the indebtedness of elderly households does not seem to be a significant factor of determining their probability of being employed over being inactive. However, indebtedness of elderly households determines whether the elderly are under the "non-employed" category or the "inactive" category.
Concluding Remarks and Policy Implications
Sri Lanka is one of the aging societies in the South Asian region. In addressing the issues pertaining to this, the country faces numerous challenges, which are associated with a lack of social security coverage, the trend of decreasing traditional family care of the elderly, and lack of resources to mobilize elderly welfare and health care needs. Further, the World Bank (2008) contends that a country's GDP growth rate is adversely impacted by the decline in labour force resulted from population aging and therefore, recommends formulating policies to encourage elderly employment, an effective measure to addressing issues pertaining to population aging. In the light of this, we conducted this study aiming at exploring the patterns and determinants of the employment status of the Sri Lankan elderly, which was realized by applying multinomial logit analysis for the Sri Lanka Household Income and Expenditure Surveys for 2002, 2006/2007, and 2009/2010. We found that currently, more than 50 percent of the elderly are inactive, which basically shows that the elderly who have the potential might be out of labour force for some reasons. Further, the employed percentage among the female elderly remains very low. Our multinomial logit analysis also confirms that the probability of searching for employment opportunities or being engaged in unpaid household activities is relatively higher for the female elderly than for the male elderly. This implies that there is both need and potential to absorb the female elderly to the labour force. Increasing levels of investment in primary care-giving facilities, including day-care centres, family support systems, and pre-schools would reduce the burden on the female elderly, who function as primary care givers to their grandchildren in most of the Sri Lankan households (World Bank, 2008) . This would encourage the female elderly to be employed in income generation activities.
Though the analysis confirms that poor health conditions reduce the probability of being employed, more than 18 percent of the elderly with poor health conditions are employed in Sri Lanka. This is rather an unfortunate situation and calls for speedy measures to both improve their health condition and to make their economic condition stable, so that they would not have to be involved in paid-employment in old age while suffering from chronic diseases. Public health clinics, regular health check-ups arranged by work places, subsidized health insurance schemes for the elderly, and health workshops aimed at the elderly would enhance the health condition of the elderly. Further, increasing the coverage of social security schemes including social pensions and disability relief would make the elderly, especially with poor health, free from working.
Currently, of the oldest elderly (aged 80 and above), approximately five percent is employed. Therefore, from the point of view of their welfare, there is a strong need for appropriate policy initiatives. For instance, until the system of public transportation in Sri Lanka becomes systematic and usable even for the elderly, free transportation can be provided by workplaces for elderly employees. These types of policy would certainly benefit the oldest elderly, who are still working. Further, at workplace level, facilities like escalators and elevators can be arranged, so that elderly employees can easily move between departments/ divisions. However, a wide-ranging social security system would at least make the oldest elderly free from being employed.
Our results confirm that the elderly with a degree or a higher educational qualification are relatively less likely to be employed or to be searching for employment opportunities. This simply implies that those employment opportunities which require higher educational qualifications would absorb a lesser number of the elderly population. Instead those types of employment that can be performed with relatively low educational qualifications like primary and secondary level schooling would absorb more of the elderly population, increasing country's elderly labour force participation rate because the elderly with such qualifications have a relatively higher probability of being employed compared with those elderly with either no educational qualifications or with higher qualifications, such as a university degree. This factor would be important when designing employment for the elderly. Interestingly, ethnicity of the elderly is not a significant factor in determining their employment status. Thus, the policies which either promote or discourage elderly employment need to be implemented irrespective of their ethnicity.
Though the paper provides a number of policy recommendations, they are subject to certain limitations. For instance, this study ignored factors related to Sri Lankan labour market from its analysis. The factors like demand for elderly labour, wage rates, working environment, and labour policy-related matters may have explanatory power, and our future research will address these issues appropriately. Particularly, Sri Lanka Labour Force Survey conducted by the Department of Census and Statistics would be more appropriate than Sri Lanka HIES to incorporate variables related to Sri Lankan labour market in an analysis of the similar nature. 
